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D scripti n 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to the alloca- 
tion of liquids containing various chemical compositions 
or compounds to locations where assays may be per- 
formed to evaluate the chemical compositions, or where 
the compositions may be combined with other substanc- 
es, such as other chemical compositions or reagents, 
prior to evaluation. In one particular aspect, the inven- 
tion is concerned with the analysis of chemical compo- 
sitions which have been released from solid supports 
upon which the compositions were previously synthe- 
sized. 

[0002] Processes for synthesizing various chemical 
compositions or compounds on solid supports, such as 
beads, are well known. For example, such processes 
are described in US-A-5 503 805 and US-A-5 639 603. 
After synthesis, it is often desirable to analyze the com- 
pounds synthesized on the beads. One such process is 
by placing the beads into a plurality of wells containing 
a liquid. A portion of the compound on the beads is then 
released into the liquid. Assays are then performed on 
the liquids containing the compounds to evaluate the 
compounds. 

[0003] Before performing the assays, it is often desir- 
able to separate the beads from the liquids containing 
the released compounds. One such method is by pro- 
viding a plurality of wells having open bottom ends. A 
filter is placed near each open end, with the beads rest- 
ing upon the filter. After the compounds have been re- 
leased, the liquids are drained through the bottom ends, 
with the beads remaining on the filter. 
[0004] Such a method for separating the liquids from 
the beads is undesirable for a variety of reasons. One 
particular drawback is that a significant amount of the 
liquid remains within the filter. This becomes particularly 
problematic as the volume of the wells becomes smaller, 
resulting in too little of the liquid being transferred from 
the wells. Another drawback is that such a method pro- 
vides no convenient way for selectively removing only 
a portion of the liquid from the wells so that additional 
assays can be performed on the remaining liquids or so 
that the compounds can be combined with other com- 
pounds for further evaluation. 

[0005] Hence, it would be desirable to provide sys- 
tems and methods to efficiently remove all, or, in some 
cases, only a selected portion of the liquids from the 
wells so that assays may be performed on the liquids. 
[0006] Another challenging aspect of evaluating com- 
pounds released from solid supports is the amount of 
time required to perform assays in order to evaluate a 
particular compound. For example, if each well contains 
only a single bead, separate assays must be performed 
on the liquid removed from each well. In some cases, 
throughput may be increased by placing a plurality of 
beads into a single well and releasing the compounds. 



Assays may then be performed on the liquids removed 
from the wells. For wells producing a positiv r suit, 
each bead within the well must then again be tested to 
evaluate the compound. This usually employs synthe- 
5 sizing the same compounds on the beads, releasing the 
compounds, and again performing assays. Such a pro- 
cedure is both burdensome and time consuming, par- 
ticularly if thousands of beads are involved in the proc- 
ess. 

io [0007] Hence, it would be further desirable to provide 
systems and methods for evaluating various com- 
pounds in a more efficient manner. It would be particu- 
larly desirable if such systems and methods effectively 
reduced the amount of time required to evaluate a par- 
ts ticular compound. It would be further desirable if such 
systems and methods provided versatility so that vari- 
ous compounds may be combined with other substanc- 
es prior to evaluation of the compounds. 
j 

20 SUMMARY OF THE INVENTION 

[0008] The invention provides exemplary systems, 
methods, and apparatus for distinctly allocating liquids 
containing chemical compositions or compounds to 

25 known locations in an organized manner so that assays 
may be performed on the compositions, or so that the 
chemical compositions may be combined with other 
substances prior to evaluation. In some cases, the 
chemical compositions will be synthesized onto solid 

30 supports, such as beads. In such cases, the invention 
includes systems, methods and apparatus which facili- 
tate both the handling of the solid supports and the re- 
lease of the chemical compositions into the liquids prior 
to their allocation and subsequent evaluation. 

35 [0009] In one exemplary embodiment, the invention 
provides a fluid transfer system which comprises a do- 
nor member having a plurality of separate regions. At 
least some of the regions contain at least one chemical 
composition, with each chemical composition being dis- 

40 tinct or physically separated from any other chemical 
composition in the donor member. An acceptor member 
is also provided and includes a plurality of defined loca- 
tions which are each adapted to receive a liquid medi- 
um. A transfer mechanism is provided to systematically 

45 transfer at least some of the chemical compositions from 
the donor member regions to at least some of the ac i 
ceptor member locations such that the locale of each 
transferred chemical composition within the acceptor 
member is known. Further, each of the acceptor mem- 

50 ber locations has a volume that is less than about 500 
III. In this way, a large number of acceptor member lo- 
cations may be provided within a single system to effi- 
ciently transfer, in parallel fashion, large numb rs of 
chemical compositions from the donor member to th 

55 acceptor member where evaluation or further process- 
ing of the chemical compositions may proceed. 
[0010] The chemical compositions will pref rably be 
included within a liquid medium when transferred. In one 
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particular aspect, the chemical compositions will be 
transferred while the solid supports remain within the 
donor member regions. In another particular aspect, the 
transfer mechanism comprises a valve that is disposed 
within each region. The valve may be opened to allow s 
the liquid medium to flow from the donor member to the 
acceptor member. In one embodiment, the regions com- 
prise wells which each have holes in a bottom end. The 
tioles are preferably sized to hold the chemical compo- 
sitions within the wells by capillary forces. To transfer 10 
the liquid, the wells may be subjected to centrifugation 
or a differential pressure. 

[001 1 ] In another particular aspect, the chemical com- 
positions are included on solid supports which are held 
within the donor member regions so that at least some 15 
of the chemical compositions may be released into the 
liquid medium prior to being transferred. Such solid sup- 
ports may include, for example, beads having the chem- 
ical compositions synthesized thereon, the inner walls 
of wells to which photolithographic techniques have 20 
been applied to synthesize the chemicals thereon, the 
inner walls of wells into which a chemical has been 
placed to react with the walls of the wells (e.g., plastic 
walls), and the like. In still another aspect, the donor 
member, the transfer mechanism and the acceptor 25 
member are isolated from the outside environment. In 
this manner, evaporation of the chemical compositions 
from the system will be greatly reduced, thereby allow- 
ing smaller volumes of liquids to be employed. 
[0012] In still a further aspect, the acceptor member 30 
locations comprise holding vessels into which a com- 
mon reagent may be introduced and combined with the 
chemical compositions from the donor member regions. 
The common reagent in one aspect is directly intro- 
duced into each holding vessel by fluid delivery lines. 35 
Alternatively, fluid delivery lines may be employed to in- 
terconnect various holding vessels so that several 
chemical compositions may be combined for analysis. 
In another alternative, the holding vessels may include 
a hole in a bottom end to facilitate the combination of *<> 
several compositions from two or more holding vessels. 
[001 3] In yet another aspect, the acceptor member in- 
cludes at least four locations per square centimeter. 
Preferably, the donor member regions each have a vol- 
ume that is less than about 500 \i\ to correspond with *s 
the volume of the acceptor member locations. In one 
preferable aspect, each donor member region corre- 
sponds to each acceptor member region. Alternatively, 
more than one donor member region may correspond 
to a single acceptor member location. so 
[001 4] In another embodiment, the invention provides 
a fluid transfer system which comprises a housing hav- 
ing at least one donor chamber which contains at least 
on chemical composition, that is held on a solid sup- 
port. The housing further includes at least one acceptor 55 
chamber which is in fluid communication with the donor 
chamber. A transfer mechanism is employed to transfer 
at least some of the chemical composition from the do- 
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nor chamber to the acceptor chamber. Further, th ac- 
ceptor chamber has a volume that is less than about 
500 jil. 

[0015] In one particular aspect, the system includes 
a plurality of donor chambers and a plurality of acceptor 
chambers. Each acceptor chamber is in fluid communi- 
cation with at least one of the donor chambers so that 
the chemical compositions, when held within a liquid 
medium, may be transferred between the chambers. 
[0016] In one exemplary aspect, the transfer mecha- 
nism comprises a centrifuge which spins the housing to 
transfer the chemical compositions from the donor 
chambers to the acceptor chambers. In another aspect, 
at least one of the donor chambers or the acceptor 
chambers includes a hole, and a pressure source is pro- 
vided to transfer the chemical composition through the 
hole. 

[001 7] In another embodiment, the invention provides 
an exemplary method for combining distinct chemical 
compositions with reagents. According to the method, 
the chemical compositions are organized into separate 
regions of a donor member so that each region includes 
a distinct chemical composition. At least some of the 
chemical compositions are systematically transferred to 
individual locations within an acceptor member such 
that the locale of each transferred chemical composition 
within the acceptor member is known. The individual lo- 
cations are configured so that they define a volume that 
is less than about 500 A reagent is introduced into 
each location having one of the chemical compositions 
for analysis of the compositions. 
[0018] In one exemplary aspect, the same reagent is 
delivered to each location. In another aspect, the com- 
positions are transferred by passing at least some of 
each of the chemical compositions through valves. Pref- 
erably, the valves comprise holes within the donor mem- 
ber regions to allow the chemical compositions to be 
passed through the holes by application of a differential 
pressure or centrifugation. 

[0019] In another aspect, the chemical compositions 
are included on solid supports which are held within the 
donor member regions. With this arrangement, at least 
some of the chemical compositions are released into a 
liquid medium prior to transferring the chemical compo- 
sitions to the acceptor member locations. Preferably, the 
acceptor member includes at least four locations per 
square centimeter to facilitate the transfer and evalua- 
tion of large numbers of distinct chemical compositions. 
Optionally, the donor member regions and the acceptor 
member regions may be organized into two dimensional 
arrays to further facilitate transfer and evaluation. In still 
another aspect, the donor member regions may be 
aligned with the acceptor member regions before trans- 
ferring the chemical compositions. In some cases, more 
than one donor member region will be aligned with a 
single acceptor member location. 
[0020] In anoth r exemplary mbodiment, the inven- 
tion provides a method for combining distinct chemical 
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compositions with reagents, where the chemical com- 
positions are initially provided on a plurality of solid sup- 
ports. The solid supports are organized into separate 
donor chambers so that each donor chamber includes 
a distinct chemical composition. At least some of the 
chemical compositions ar then systematically trans- 
ferred to acceptor chambers which have a volume that 
is less than about 500 nl. The compositions are trans- 
ferred in such a way that the locale of each transferred 
chemical composition within the acceptor member is 
known. 'A reagent is introduced to each acceptor cham- 
ber having one of the chemical compositions to evaluate 
the compositions. 

[0021] In one exemplary aspect, the donor chambers 
and the acceptor chambers are included within a hous- 
ing and are in fluid communication with each other. In 
this manner, the chemical compositions are transferred 
by spinning the housing. Preferably, at least some of the 
chemical compositions will be released into a liquid me- 
dium to facilitate the transfer of the chemical composi- 
tions to the acceptor chambers. In another aspect, at 
least some of either the donor chambers or the acceptor 
chambers include a hole, and a differential pressure is 
applied to the hole to transfer chemical compositions or 
reagents through the holes. In still another aspect, rea- 
gents are transferred from one acceptor chamber into 
another acceptor chamber or into one of the donor 
chambers. 

[0022] Another exemplary device according to the in- 
vention comprises a multiwell plate for handling articles 
suspended in a liquid. The plate has a plurality of wells, 
with each well having a bottom end. A capillary hole is 
disposed in at least some of the wells. The capillary hole 
is sized to be both smaller than an individual article and 
to hold the liquid containing the released compound 
within the well. If the hole is static, or designed to always 
remain "open", the fluid may be retained in the well (i. 
e., prevented from exiting the hole) by capillary forces. 
Alternatively, if the hole is designed to open or increase 
the size of its opening (i.e., increase its limiting dimen- 
sion) in response to an extrinsic force, the fluid may be 
retained in the well by virtue of the hole being closed or 
substantially closed. Either way, the liquid will be main- 
tained within the well until an extrinsic force is applied 
to the liquid and/or well, causing at least some of the 
liquid to exit the well. At the same time, the hole is de- 
signed or adapted to remain sufficiently small, even in 
an open configuration, so that the article will remain 
within the well after the liquid has been removed. 
[0023] In one exemplary aspect, the capillary holes 
are disposed in bottom ends of the wells. Preferably, the 
bottom ends of the wells are tapered to an apex to fa- 
cilitate easier handling of the articles. Preferably, the 
holes will be offset from the apex to help prevent an ar- 
ticle from becoming lodged in the hole. By providing 
such a hole, substantially all the liquid may b trans- 
ferred from the wells. Alternatively, the capillary holes 
may be disposed in sid s of the wells. In this manner 



the device is configured so that a known portion of the 
liquid will be transferred from each well after the capillary 
forces are overcome, this is particularly advantageous 
in the event that additional assays need to b performed 

5 to evaluate a compound. By maintaining a portion of the 
liquid within the wells, the remaining liquid may b em- 
ployed to perform any additional assays. 
[0024] The hole may have a circular or non-circular 
profile. Holes having a non-circular profile are advanta- 

10 geous in that they are less-likely to become clogged with 
spherical articles, such as beads. Exemplary non-circu- 
lar profiles include a triangular profile, a square profile, 
a slit, and a crack. Further, the holes are typically sized 
to exclude spheres larger than 500 urn, preferably 300 

15 nm, more preferably 200 urn. The holes are also typi- 
cally sized to allow the passage of spherical particles 
less than 5 jim, preferably less 10 \im. In a preferred 
embodiment, each well includes only a single hole. 
However, it will be appreciated that a small number of 

20 holes could be included in each well. The number of 
holes is typically less than 10, preferably less than 5. 
[0025] The invention further provides an exemplary 
system for handling articles and comprises a top plate 
having a plurality of wells, with each well having a bot- 

25 torn end. A capillary hole is disposed in at least some of 
the wells. A bottom plate is further provided and includes 
a plurality of holding vessels. The number of wells 
equals or exceeds the number of holding vessels such 
that when the top plate is positioned above the bottom 

30 plate, each well is aligned with at least one of the holding 
vessels. In this way, a fluid from each well may be trans- 
ferred into a corresponding holding vessel. 
[0026] In one preferable aspect, each well is aligned 
with a separate holding vessel. Alternatively, multiple 

35 wells may be aligned with a single holding vessel so that 
the liquid contained in multiple wells may be pooled into 
a single holding vessel. 

[0027] The capillary hole will preferably have a size 
which is smaller than the articles and which will hold a 

40 liquid used to release the various compounds from the 
articles within the well by capillary forces. The capillary 
hole will preferably be disposed in the bottom ends of 
the wells, but may alternatively be disposed on sides of 
the wells so that only a portion of the liquid will be re- 

45 moved. In one alternative, the hole may be configured 
to be "transitory", meaning that the hole is normally bi- 
ased closed until subjected to centrifugation or a.vacu- 
um which causes the hole to open. 
[0028] The system may be provided with a centrifuge 

so which spins the plates to overcome the capillary forces 
and transfer the fluids from the wells to the holding ves- 
sels. Alternatively, a vacuum source may be provided to 
draw the fluids through the capillary holes. In another 
alternative, fluids may be removed from the wells by 

55 placing an absorbent mat rial against each of the well 
bottoms. The absorbent material will preferably be 
made of or be coated with a material which has a contact 
angle with water of less than 90°, so that th fluid in the 
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well will be drawn through the holes and into the absorb- 
ent material. In this manner, fluids may be rapidly 
drained from the wells without the need for a centrifuge 
or vacuum manifold. 

[0029] In an alternative aspect, the system further in- 
cludes at least one reaction vessel, and a means is pro- 
vided for transferring fluids from the holding vessels to 
the reaction vessel. One exemplary means for transfer- 
ring comprises a plurality of pipettes. Preferably, each 
pipette will include a capillary tube at its distal end so 
that a known quantity of fluid may be transferred from 
each holding vessel to the reaction vessel. In this man- 
ner, a portion of the fluids from the holding vessels may 
be transferred into the reaction vessel where assays 
may be performed. 

[0030] The invention further provides an exemplary 
method for evaluating compounds which have been 
synthesized on solid supports. According to the method, 
a top plate is provided having a plurality of wells, each 
of which includes a capillary hole. A bottom plate is also 
provided having a plurality of holding vessels. At least 
one article is introduced into some of the wells, with the 
article having a compound included thereon. The com- 
pound is then released from each article, and at least a 
portion of the released compounds are transferred 
through the capillary holes and into at least one of the 
holding vessels of the bottom plate. Assays are then 
performed on the compounds transferred from the wells 
to evaluate the compounds. 

[0031] In one aspect of the method, only a single ar- 
ticle is introduced into each well. With this arrangement, 
the released compound in each well may be transferred 
into a separate and corresponding holding vessel (i.e. 
a holding vessel which is aligned with only one well). 
Alternatively, the compounds in a plurality of wells may 
be pooled and transferred to a single holding vessel to 
form a combined compound within the holding vessel. 
[0032] If the released compound in each well is trans- 
ferred into a separate and corresponding holding ves- 
sel, substantially all of the released compound will pref- 
erably be transferred from each well. A portion of the 
compounds in each of the holding vessels may then be 
transferred into reaction vessels to form combined com- 
pounds within the reaction vessels. The assays are then 
performed on the combined compounds within the re- 
action vessels. If a positive result is produced with the 
assay on the combined compound, additional assays 
may then be performed on the compounds remaining in 
th corresponding holding vessels. In this way, the time 
required to evaluate the compounds may be greatly re- 
duced since, if a positive result is not produced with the 
assay on the combined compound in the reaction ves- 
sel, it will not be necessary to perform individual assays 
on the compounds within each holding vess I. Further, 
if a positiv result is produced in a reaction vess I, ad- 
ditional compounds do not need to be released from the 
articles since a portion of the removed compound will 
remain in ach holding v ssel and will be available for 



analysis. 

[0033] If the released compound within some of the 
wells is transferred into a single holding vessel to form 
a combined compound, it is preferable to transfer only 
5 a portion of the released compound to the holding ves- 
sel. Assays may then be performed on the combin d 
compound in the holding vessel. If a positive r suit is 
produced with the assay on the combined compound, 
additional assays may then be performed on the corn- 
to pounds remaining in each well. Alternatively, the re- 
leased compounds within multiple wells may by pooled 
into two or more holding vessels to form a variety of com- 
bined compounds. 

[0034] In an alternative aspect of the method, multiple 

15 articles are iptroduced into each of the wells. With this 
arrangement, the released compound in each well may 
be transferred into a separate and corresponding hold- 
ing vessel, or the compounds from a plurality of wells 
may alternatively be pooled and transferred into a single 

20 holding vessel to form a combined compound. If the re- 
leased compound in each well is transferred into a sep- 
arate and corresponding holding vessel, assays will 
then preferably be performed within the holding vessels. 
Alternatively, the compounds within a plurality of holding 

25 vessels may be transferred into a reaction vessel to form 
a combined compound within the reaction vessel. As- 
says may then be performed on the combined com- 
pound within the reaction vessel. If a positive result is 
produced with the assay on the combined compound, 

30 additional assays may then be performed on remaining 
compounds within the holding vessels. This procedure 
increases throughput since only one assay may need to 
be performed on the combined compound within the re- 
action vessel if a positive result is not produced. 

35 [0035] If the compounds within the wells are pooled 
into a single holding vessel to form a combined com- 
pound, only a portion of each compound will preferably 
be transferred from the wells. Assays may then be per- 
formed on the combined compound in the holding ves- 

40 sel. If a positive result is produced with the assay on the 
combined compound, additional assays may be per- 
formed on the compounds remaining in each well. 
[0036] To remove only a portion of the released com- 
pounds from the wells, the capillary holes will preferably 

45 be provided on sides of the wells. The top plate may 
then be spun to transfer the portion of the released com- 
pounds from the wells. In an alternative aspect, the cap- 
illary holes may be placed at the bottom end of the wells 
and the wells may then be spun to centrifuge the re- 

50 leased compounds through the capillary holes. By pro- 
viding the holes at the bottom end of the wells, prefera- 
bly substantially all of the liquid will be transferred from 
the wells by the centrifuge process. 
[0037] When transferring the compounds from th 

55 holding vessel to th reaction vessel, a pipetting system 
will preferably be employed. In this manner, a known vol- 
ume of th compounds may b transferred from ach 
holding vess I into the reaction vessel. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] Fig. 1 is a schematic view of an exemplary sys- 
tem for allocating chemical compositions from a donor 
member to on or more acceptor members in order to 5 
facilitate evaluation of the compositions according to the 
invention. 

[0039] Fig. 2 is a flow chart illustrating one exemplary 
method for operating the system of Fig. 1 according to 
the invention. 10 
[0040] i Fig. 3 is a perspective view of an exemplary 
system for separating a liquid from a plurality of solid 
supports upon which various compounds have been re- 
leased into the liquid according to the present invention. 
[0041 ] Fig . 4 is a cross-sectional side view of a portion 1 5 
of the system of Fig. 3. ' 

[0042] Fig. 5 is a perspective view of a plurality of 
wells containing solid supports from the system of Fig. 3. 
[0043] Fig. 5A is a more detailed view of one of the 
wells of Fig. 5 taken along lines A-A. 
[0044] Fig. 5B is a more detailed view of a bottom end 
of the well of Fig. 5A taken along lines B-B. 
[0045] Fig. 5C is a more detailed view of the bottom 
end of the well of Fig. 5B showing a hole offset from the 
apex of the well bottom. 

[0046] Fig. 5D is a cross sectional side view of an al- 
ternative well design having a transitory hole which re- 
mains closed until centrifuged. 
[0047] Fig. 5E illustrates the well of Fig. 5D when cen- 
trifuged to open the hole. 

[0048] Fig. 5F illustrates the wells of Fig. 5 having an 
absorbable material placed in contact with the bottom 
ends to remove liquids from the wells. 
[0049] Fig. 6 illustrates a bottom plate of the system 
of Fig. 3 having a plurality of holding vessels and a pi- 
petting system for transferring fluids from the holding 
vessels according to the present invention. 
[0050] Fig. 7 is a perspective view of a plate having a 
reaction vessel for receiving liquids transported by the 
pipetting system of Fig. 6 according to the present in^ 
vention. 

[0051] Fig. 8 is a perspective view of an alternative 
system for separating fluids from solid supports accord- 
ing to the present invention. 

[0052] Fig. 8A is a more detailed view of the system 
of Fig. 8 taken along lines A-A. 
[0053] Fig. 8B is a cross-sectional side view of a well 
and a holding vessel of the system of Fig. 8A. 
[0054] Fig. 9 is a perspective view of still another al- 
ternative system for separating fluids from solid sup- 
ports according to the present invention. 
[0055] Fig. 9A is a more detailed view of the system 
of Fig. 9 taken along lines A-A. 
[0056] Fig. 1 0 is a cross-sectional side view of a por- 
tion of an alternative bottom plate which may be used 
with th system of Fig. 9. 

[0057] Fig. 11 illustrates an ex mplary process for 
constructing well plates having capillary holes therein 



according to the invention. 

DETAILED DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

I. Definitions 1 

[0058] The term "extrinsic forces", when used with re- 
spect to forces applied to the well of a microtiter plate 
and/or to fluid therein, is understood to mean forces 
which can be used to drain the fluid from a well having 
a capillary hole therein (a "pierced well"), where the cap- 
illary hole is sized to retain the fluid in the absence of 
such extrinsic forces. Examples of extrinsic forces in- 
clude a vacuum applied to a sealed space underneath 
a microtiter plate containing such pierced wells. Upon 
application of the vacuum, the drop in pressure over- 
comes the forces (e.g., capillary forces) retaining the flu- 
id inside the well, and draws the fluid through the capil- 
lary hole, typically into a second plate having a plurality 
of holding vessels aligned with the pierced wells. Extrin- 
sic forces may also be provided by spinning the plates 
in a centrifuge, or by contacting a piece of absorbent 
material with the capillary hole. In the latter case, fibers 
from the material come into contact with the fluid at the 
outside edge of the capillary hole and "wick" it away, 
thus drawing the fluid from the well. 
[0059] The term "capillary hole" as used herein refers 
to a discrete opening, typically in the well of a microtiter 
plate, that is small enough so that under conditions 
where the well contains fluid which covers the hole, the 
fluid is prevented from escaping through the hole. In 
cases where the hole is "static", i.e., is not designed to 
deform between "closed" and "open" ppsitions upon ap- * 
plication of an extrinsic force, the fluid is prevented from 
exiting the hole by capillary forces. However, if an ex- 
trinsic force tending to force or pull the fluid through the 
hole is applied to the fluid, and the force is greater than 
the capillary forces serving to keep the fluid in the well, 
the fluid will flow through the capillary hole. 
[0060] A capillary hole can have a circular or non-cir- 
cular profile. A circular profile can be achieved using, 
for example, a round needle, such as a standard sewing 
needle. A non-circular profile can adopt any of a wide 
variety geometries, ranging from an oval to an irregular 
shape to a long, thin crack. Exemplary non-circular pro- 
files include a triangular profile, which can be made us- 
ing a needle that had been ground down to have a tri- 
angular cross-section. Similarly, a "slit" capillary hole 
can be made with a razor blade or scalpel. 
[0061] The term "capillary hole" is understood not to 
apply to filters, frits, or similar devices which rely on a 
meshwork of non-discrete pores to separat solids from 
liquids. The size of a capillary hole may be d fined in 
terms of its "limiting dimension". The limiting dim nsion 
refers to the shortest distance from one edge of th hole 
to the other measured through the center of th r gion 
where th hole has the largest cross-sectional area for 
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passing a spherical particl . The limiting dimension is 
thus equal to the diameter of the largest sphere that can 
pass through the hole. Th limiting dimension is thus 
adjusted to retain the smallest articles that the practi- 
tion r desires remain in the well. Exemplary limiting di- 
mensions for capillary holes used with the present in- 
vention are typically less than about 500 ^im, preferably 
less than about 300 urn, more preferably less than about 
200 urn. The limiting dimensions are preferably greater 
than about 5 jim, more preferably greater than about 10 
jim. 

II Compound Processing Systems 

[0062] The invention provides systems, methods and 
apparatus which are useful in helping to evaluate or 
identify various chemical compositions or compounds, 
particularly those which have previously been synthe- 
siz d on solid supports, such as members of a combi- 
natorial library of compounds. In particular, the invention 
provides for the distinct allocation of liquids which con- 
tain chemical compositions to known locations so that 
the chemical compositions may be assayed or com- 
bined with other substances or reagents, such as other 
chemicals, particles, microorganisms, cells, and the 
lik , for further evaluation. In cases where the compo- 
sitions are included on solid supports, the invention also 
provides for the release of the compositions from the 
solid supports into a liquid. Following the release of the 
compositions, the liquids which now contain the compo- 
sitions are separated from the solid supports so that the 
liquids may be allocated and evaluated. Such solid sup- 
ports may include, for example, beads or membranes 
having the chemical compositions synthesized thereon, 
the inner walls of wells to which photolithographic tech- 
niques have been applied to synthesize the chemicals 
thereon, the inner walls of wells into which a chemical 
has been placed to react with the walls of the wells -(e. 
g., plastic walls), and the like. 

[0063] Beads to which the chemical compositions 
may be synthesized are usually constructed of a poly- 
mer such as polystyrene and polyethylene glycol, and 
ar commercially available from, for example, Nova Bio- 
Chem. The beads typically have diameters on the order 
of about 5^m to about 300jim, more usually from about 
80^m to about 200^m. 

[0064] To release the various compounds from the 
beads, the beads are usually placed in wells in the pres- 
ence of a liquid medium, such as water, ethanol, meth- 
anol, buffer, DMSO, trifluoroacetic acid (TFA), and the 
like. The various compounds may then be released from 
the beads using any of a variety of processes, such as 
by photolysis, where they will be contained within the 
liquid medium. 

[0065] In addition to providing forthe separation of the 
liquids from the solid supports, the invention also pro- 
vides various ways of incr asing throughput so that 
gr ater numbers of compounds can be analyzed in a 



shorter amount of time. In some cases, throughput may 
be increased by decreasing the size of wells or cham- 
bers which are employed to store the liquids. For exam- 
ple, the volume of such wells or chambers will preferably 
5 be 500 til or less, and more preferably about 100 nl or 
less, so that large numbers of wells or chambers may 
be organized into a single device or plate. Such a plate 
typically contains about 100 or more wells. Preferably, 
the invention will include at least four wells or chambers 
10 per square container. In this way, large numbers of eval- 
uation processes may proceed in parallel to greatly re- 
duce the time required for evaluating large numbers of 
distinct chemical compositions. 
[0066] Throughput is also increased by providing ef- 
ts ficient transpprt mechanisms to transfer the various flu- 
ids from location to location. For example, when wells 
or chambers are employed to hold the fluids, the wells 
may be interconnected with various valves (including 
micro-valves), tubing (or other fluid paths), by stacking 
20 the wells, and the like. In this way, the fluids may be sys- 
tematically transferred from location to location using 
gravity, centrifugation, the application of positive or neg- 
ative pressure, and the like. 

[0067] Another advantage of the invention is that oth- 
25 er fluids containing various substances may be intro- 
duced to any location within the system at any time to 
facilitate evaluation of the compounds. In this way, fluids 
containing other substances may be rapidly combined 
with the compounds in parallel fashion to facilitate eval- 
30 uation. 

[0068] In some cases, the wells will be open to facili- 
tate easy introduction of various chemicals, substances, 
reagents, and the like into the wells. In other cases, the 
entire system will be closed, with the various fluids and 
35 substances being injected into the system without ex- 
posing the system to the outside environment. Closing 
of the system in this manner is particularly advanta- 
geous as volume sizes are decreased to help prevent 
evaporation of the fluids, and if an inert atmosphere (e. 
40 g-> argon or nitrogen) is desired to be maintained. 
[0069] Referring now to Fig. 1 , an exemplary system 
1 for systematically transferring various distinct fluids to 
various known locations for evaluation will be described. 
System 1 comprises a donor member 2 and a plurality 
45 of acceptor members A and B, it being appreciated that 
additional acceptor members may also be included. Do- 
nor member 2 may be integrally formed with acceptor 
members A and B, or, alternatively, each of the various 
members may be removably attached to each other. Do- 
so nor member 2 includes a plurality of regions R which are 
each configured to receive a distinct chemical compo- 
sition. By "distinct" it is intended to mean that chemical 
compositions, such as, for example, compositions orig- 
inating from solid supports, a coll ction of solid sup- 
55 ports, and the like, are physically separated from each 
other when within a given region. 
[0070] One exemplary way for handling the chemical 
compositions is to synthesize them onto solid supports 
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and then to place th solid supports into regions R (or 
to synthesize the chemical compositions directly onto 
regions R) . Optionally, the chemical compositions may 
be externally input into regions R as shown. 
[0071] Each region R is in fluid communication with a 
location L of acceptor member A. In some cases, each 
region R will be in fluid communication with only a single 
location L. Alternatively, system 1 may be configured so 
that each region R is in fluid communication with any or 
all of the locations L of acceptor member A. In this way, 
distinct chemical compositions may be transferred from 
regions R to any one, or a combination, of locations L. 
it will be appreciated that the transfer of the fluids having 
th chemical compositions will be regulated so that the 
final resting place of each chemical composition with the 
locations L will be known. Preferably, the chemical com- 
positions will be transferred from the donor member re- 
gions (after-being released from their solid supports) 
while the solid supports remain within the donor member 
regions. In this manner, the evaluation process is facil- 
itated by providing an efficient way to separate the 
chemical compositions from the solid supports and to 
place the chemical compositions in known locations 
where analysis may occur. 

[0072] As shown, acceptor member B also includes a 
plurality of locations L which may be configured to be in 
fluid communication with any of locations L of acceptor 
member A or regions R of donor member 2. In this way, 
fluids may be transferred in any direction between re- 
gions R, locations L of acceptor member A, and loca- 
tions L of acceptor member B. The number of possible 
combinations may be increased by simply increasing 
the number of regions R and locations L. 
[0073] Each of locations L will preferably include a 
substance that will be combined with the chemical com- 
positions from the regions R in order to prepare the 
chemical compositions for evaluation or to begin the ac- 
tual evaluation process. Such substances may be pre- 
stored within the locations L or may be input externally, 
as shown. Exemplary substances which may be stored 
and/or input include reagents, other chemical composi- 
tions, particles, microorganisms, cells, scintillant prox- 
imity assay (SPA) beads, and the like. 
[0074] System 1 may be configured to be either an 
open system or a closed system. When open, the re- 
gions R and locations L will preferably comprise open 
wells into which substances may be directly introduced. 
When closed, each of the regions R and locations L will 
be interconnected by micro-channels, by stacking the 
regions R over locations L, or the like. Various valves, 
including micro-valves, capillary holes, and other valves 
as described hereinafter, may be employed to regulate 
the transfer of fluids between the regions R and loca- 
tions L using gravity, centrifugation, the application of 
positive or negative pressure, and the like. Further, x- 
ternal input sources will be provided for introducing var- 
ious reagents, chemical compositions, and the lik into 
the system through fluid paths or micro-channels with- 



out exposing the system to the outside environment. In 
this way, the possibility of contamination and evapora- 
tion of the fluids will be greatly reduced. It will be appre- 
ciated that fluid introduction and transfer into and within 
5 the system may be controlled with a processor, e.g., to 
control application of pressure, th opening of valves, 
and the like. 

[0075] Referring now to Fig. 2, an exemplary method 
for evaluating chemical compounds using the system of 

w Fig. 1 will be described. Initially, chemical compounds 
are distinctly placed into the receptor locations or re- 
gions R of donor member 2. At least some of the com- 
pounds are transferred from the regions R to locations 
L in the acceptor member A such that it is known where 

15 each comppund resides. Assays may then be per- 
formed on the compounds within the locations L by com- 
bining the compounds with a reagent. Optionally, addi- 
tional assays may be performed by adding additional re- 
agents. If desired, the compounds may be transferred 

20 to other locations, such as in acceptor member 3B, for 
evaluation. 

[0076] Sometimes, it will be desirable to combine the 
compounds with other substances, including other com- 
pounds, particles, microorganisms, cells, and the like. 

25 This may occur either before or after various reagents 
have been added. If so, the method provides for the ad- 
dition of such substances. Additional assays may then 
be performed on the compounds. Optionally, the com- 
pounds may be transferred to other locations L or re- 

30 gions R within the system to facilitate the additional of 
various substances or for evaluation. 

A. Systems Using Pierced Multi-Well Plates 

'1 > 

35 [0077] Referring now to Fig. 3, one exemplary system 
10 for evaluating various chemical compounds will be 
described. System 10 is particularly useful in cases 
where compounds have been released from beads into 
a liquid medium. System 1 0 includes a top plate 1 2 and 

40 a bottom plate 14 (which may also function as an inter- 
mediate plate as described hereinafter with reference to 
Figs. 4 and 5). Top plate 12 includes a plurality of wells 
16 into which the beads and liquid medium are placed. 
As shown, top plate 1 2 includes 96 wells which are fash- 

45 ioned to be compatible with commercial processing 
equipment as is known in the art. However, it will be ap- 
preciated that any number of wells may be provided as 
required by a given procedure. Conveniently, clearance 
cuts 18 and 20 are provided to facilitate robotics em- 

50 ployed to handle the plate. 

[0078] Referring now to Fig. 4, construction of system 
10 will be described in greater detail. Top plate 12 rests 
on bottom plate 14, with wells 16 of top plate being re- 
ceived into a plurality of holding vessels 22 in bottom 

55 plate 1 4. Each well 1 6 in top plate is received into a sep- 
arate and corresponding vessel 22 in bottom plate 14. 
For exampl , if top plate 12 includes ninety-six or 864 
wells, bottom plat 1 4 will includ ninety-six or 864 hold- 
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ing vessels 22 so that each well 16 will be received into 
a separate holding vessel 22 when top plate 12 is placed 
on bottom plate 14. Top plate 12 may easily be separat- 
ed from bottom plate 14 by lifting top plate 12 from bot- 
tom plate 14. In this manner, after a liquid medium has 5 
been transferred from wells 16 to holding vessels 22, 
plates 12 and 14 may be separated from each other so 
that the liquid medium can be further analyzed. 
[0079] Bottom plate 1 4 will preferably be sized so that 
it is compatible with commercially available handling 10 
and processing equipment. Preferably, wells 16 will be 
detachable from top plate 12 to further aid in the analysis 
of the articles retained therein. The volume between the 
bottom of wells 16 and a bottom end of holding vessels 
22 will be sufficient so that it may receive the entire vol- '5 
ume of liquid transported from wells 16, 
[0080] Referring to Figs. 5 and 5A-5C, construction of 
wells 16 to facilitate the separation of liquids from the 
beads will be described in greater detail. As shown in 
Fig. 5, the wells may conveniently be provided in a strip 20 
24, with eight wells being included in each strip. Wells 
1 6 are preferably connected to strip 24 at tabs 26 so that 
wells 16 may be conveniently detached from strip 24 
when needed. This construction also permits vapors 
from the fluid in each holding vessel 22 to escape with- 25 
out being trapped under a solid cover and diffusing over 
other holding vessels, which minimizes the potential for 
cross-vessel contamination when volatile reagents, 
such as TFA, are used. 

[0081] As best shown in Figs. 5A-5C, each well 16 is 30 
tapered at a bottom end 28 to form an apex:.ln this man- 
ner, a plurality of beads 32 will tend to settle in bottom 
end 28 near the apex. Laterally offset from the apex is 
a capillary hole 34 through which a liquid medium may 
be transferred into holding vessels 22 of bottom plate 35 
14. 

[0082] Capillary hole 34 will preferably be sized to be 
smaller than beads 32. The size of capillary hole 34 will 
also be configured such that it may hold a liquid medium ..- 
within wells 1 6 by capillary forces when the liquid is not *o 
subjected to extrinsic forces. The size of capillary hole 
34 may vary substantially depending upon the type of 
liquid medium and the size of beads 32. In general, the 
hole will have a limiting dimension (diameter in the case 
of round holes) that is between about 25% and about 45 
75% of the bead diameter, preferably between about 
40% and 60% of the bead diameter. For example, for 
beads with a size range from about 150|im to about 
250nm, a preferred limiting dimension is in the range 
from about 80^im to about 1 0O^rn. 50 
[0083] Capillary hole 34 may adopt any selected ge- 
ometry, so long the hole is sized smaller in at least one 
dimension (the limiting dimension) than the diameter of 
the smallest bead that is desired to be retained in the 
well. For example, the hole may adopt a rectangular 55 
cross-section as viewed from the top of the well, with a 
length that may be longer or shorter than th bead di- 
ameter, but with a width (here, the limiting dimension) 



that must be shorter than the bead diameter. 
[0084] Non-circular hole cross-sections are particu- 
larly advantageous in that they ar less likely than cir- 
cular holes to become plugged or clogged with b ads 
during use. As can be appreciat d, a round hole having 
a diameter that is smaller than a bead diameter can be 
completely occluded by a spherical b ad center d on 
top of the hole. In contrast, a hole having a non-circular 
cross-section is not easily occluded - regardless of how 
the bead settles, there will be a part of the hole through 
which liquid can bypass the bead and escape. Exem- 
plary non-circular cross-sections include triangular, 
holes and slits. 

[0085] As best shown in Fig. 5C f capillary holes hav- 
ing a circular cross-section, such as capillary hole 34, 
are preferably offset laterally from the apex so that 
beads 32 will not tend to settle over capillary hole 34, 
thereby preventing the liquid medium from being trans- 
ferred through capillary hole 34. Although it is preferred 
to have only a single capillary hole 34, additional capil- 
lary holes may optionally be provided in bottom ends 28. 
[0086] To draw the liquid medium through capillary 
hole 34, a centrifuge may be employed. In this manner, 
top plate 12 and bottom plate 14 may be spun at a rate 
which is sufficient to overcome the capillary forces and 
to draw the liquid medium from wells 1 6 into holding ves- 
sels 22. Alternatively, a vacuum may be provided at bot- 
tom ends 28 of wells 16 to draw the liquid into holding 
vessels 22. 

[0087] When employing a centrifuge or a vacuum, 
wells 16 may optionally be modified so that the capillary 
holes are configured to be transitory holes 34' as shown 
in Figs. 5D and 5E. As illustrated in Fig. 5D, transitory 
holes 34* are normally biased closed. This is best ac- 
complished by constructing bottom ends 28 of a flexible 
material which is normally biased toward.the interior of 
wells 16. In this manner, holes 34' are normally closed 
to prevent fluids from draining. Upon centrifugation or 
application of a vacuum, holes 34' flex open as shown 
in Fig. 5E to allow transfer of the liquids. After centrifu- 
gation, holes 34' will again close. 
[0088] As illustrated in Fig. 5F, liquids may be drained 
from wells 1 6 without the need for a centrifuge, vacuum 
manifold or other complex or expensive accessory. In- 
stead, drainage may be accomplished by placing a strip 
of an absorbent material 35 in contact with bottom ends 
28. The absorbable material will preferably have a cap- 
illary force which is higher than the capillary force of 
holes 34 so that liquids within the wells will be drawn by 
a wicking action into the absorbable material 35. Exem- 
plary materials for the absorbable material comprise pa- 
per, glass fiber mat, synthetic fiber mat, polymer fibers, 
a polymer acrylic acid gel, or the lik . 
[0089] Another advantage of employing absorbable 
material 35 to remove the liquids is that the liquids may 
rapidly and easily be drained from the wells. This allows 
reagents, washing fluids, waste fluids and th lik to b 
removed quickly so that the solid supports may be rap- 
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idly subjected to various fluids during the process of syn- 
thesis or compound r moval, thereby making the sys- 
tem more conduciv to quick assay protocols. Further, 
useful compounds may be wicked into an organized ar- 
ray or onto a solid support such as a- filter so that sub- 
sequent procedures may b performed using equip- 
ment compatible with samples in arrayed formats. 
[0090] One particular advantage of providing capillary 
hole 34 in bottom end 28 is that unlike, e.g., filters, sub- 
stantially all of the liquid medium within wells 16 may be 
transferred into holding vessels 22. Since substantially 
all the liquid medium may be transferred without waste, 
the amount of liquid medium required to adequately per- 
form the desired assays can be greatly reduced. 
[0091] System 10 may be employed in a variety of 
ways to evaluate compounds synthesized on beads 32. 
For example, each well 1 6 may be provided with a single 
bead or with multiple beads. If a single bead is included 
in each well (and a portion of the compounds is released 
into a liquid medium), the liquid medium having the re- 
leased compound may be transferred through capillary 
hole 34 into holding vessels 22. Assays may then be 
directly performed on the liquid medium within holding 
vessels 22. Since bottom plate 14 is configured to be 
compatible with commercial processing equipment, 
such assays may be rapidly and conveniently per- 
formed. 

[0092] A similar process may also be employed if mul- 
tiple beads are included in each well 16. If a positive 
result is identified in one of holding vessels 22, it may 
be concluded that one of beads 32 within the corre- 
sponding well 1 6 will have the bead containing the com- 
pound which produced the positive result. The beads 
may then be re-assayed individually if a portion of the 
compound remained with the beads, or they may be de- 
coded (to determine what compounds they contained), 
after which the compounds can be synthesized and as- 
sayed individually. Separate assays may then be per- 
formed on those beads to evaluate the particular com? 
pound. In this way, throughput is increased since multi- 
ple beads may be analyzed at the same time. 
[0093] Jo further increase the throughput of system 
10, bottom plate 14 may be configured as an intermedi- 
ate plate as illustrated in Fig. 6. In this manner, after the 
liquid medium is transferred into bottom plate 14 as pre- 
viously described, top plate 12 is removed and the liquid 
medium from several holding vessels is pooled into a 
separate reaction vessel 36 in a plate 38 as illustrated 
in Fig. 7. Assays may then be performed on the mixture 
within reaction vessel 36 to see if a positive result is pro- 
duced. A particular advantage of this method is that if a 
positive result is identified in reaction vessel 38, addi- 
tional assays may be performed on th liquid medium 
remaining within holding vessels 22 of bottom plate 14. 
This approach enables increased throughput without 
the need to prepare additional beads with synthesized 
compounds in order to evaluate a particular compound. 
[0094] To remove only a portion of the liquid medium 



from holding vessels 22, a pipetting system 40 is pro- 
vided as shown in Fig. 6. Pipetting system 40 includes 
a plurality of pipettes 42 which each include a capillary 
tube 44 at a distal nd. As shown, system 40 includ s 

5 nine pipettes 42 so that the liquid medium within nine 
holding vessels 22 may be pooled within reaction vessel 
36. However, it will be appreciated that the numb r of 
pipettes 42 may vary depending on the particular appli- 
cation. Capillary tubes 44 are advantageous in that a 

10 known quantity of the liquid medium will be drawn into 
each capillary tube so that a known volume of liquid from 
each holding vessel 22 may be transferred into reaction 
vessel 36. 

[0095] Reaction vessel 36 will be useful when either 
15 a single bea^J or multiple beads are placed within wells 
16 and the compounds released. For example, if a sin- 
gle bead is provided in each well and a positive result is 
produced in reaction vessel 36, assays may then be per- 
formed on the liquid medium remaining within the nine 
20 holding vessels 22 from which the combined liquid was 
pooled. In this way, the compound may be identified by 
noting which holding vessel 22 produces a positive re- 
sult. 

[0096] If multiple beads 32 are included in each well 

25 and a positive result is identified in reaction vessel 36, 
assays may then be performed on the liquid medium 
held within the nine holding vessels 22 from which the 
combined liquid was pooled. If a positive result is pro- 
duced in one of holding vessels 22, separate assays will 

30 need to be performed on the compounds included on 
each bead placed in the corresponding well 16. 
[0097] Referring now to Fig. 8, an alternative system 
46 for separating a liquid medium from beads will be de- 
scribed. System 46 includes a top plate 48 and a bottom 

35 plate 50. Similar to system 1 0, plates 48 and 50 are con- 
figured to be compatible with commercially available 
process and handling equipment. Top plate 48 includes 
864 wells 52 (only a portion of which are illustrated). Al- 
ternatively, other numbers of wells 52 may be included 

40 - in top plate 48, such as by including 96 wells. Further, 
different shapes and sizes of plates may be possible. 
[0098] As best shown in Figs; BA and 8B, each well 
52 in top plate 48 is aligned with and received into a 
corresponding holding vessel 54 in bottom plate 50. Top 

45 plate 48 rests on bottom plate 50 so that the plates may 
be separated to perform assays on a liquid medium 
transferred from wells 52 to holding vessels 54. 
[0099] Each well 52 includes a curved bottom end 56 
into which beads 58 may be placed. As described here- 

50 inafter, each well 52 may receive either a single bead or 
a plurality of beads. Included on the side of each well 
52 is a capillary hole 60. Capillary hole 60 may be con- 
figured with the same dimensions as capillary hole 34 
of system 10 as previously described. An advantage of 

55 placing capillary hole 60 on the side of well 52 is that 
only a portion of the liquid medium contained in each 
well may be transf rred into holding vessels 54. In this 
manner, if a positiv result is produced when performing 
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assays on the liquid medium within holding vessels 54, 
a portion of the liquid medium having the released com- 
pound will remain within wells 52 so that additional as* 
says may be performed to evaluate the specific com- 
pound. This procedure will be most useful when multiple 5 
beads 58 are included in each well 52. To transfer a liq- 
uid medium through capillary hole 60, plates 48 and 50 
may be spun to centrifuge a portion of the liquid medium 
from wells 52 and into holding vessels 54. 
[0100] Referring to Figs. 9 and 9A, system 46 may be 
modified so that top plate 48 rests upon a bottom plate 
62 having ninety-six holding vessels 64. Conveniently, 
a spacer plate 66 is provided between top plate 48 and 
bottom plate 62 to appropriately space the distance be- 
tween wells 52 and holding vessels 64. Spacer plate 66 
also'serves to channel fluids from wells 52 into holding 
vessels 64. As shown, each holding vessel 64 is aligned 
with nine wells 52 so that the liquid medium contained 
within the nine wells may be pooled into a single holding 
vessel. Assays may then be performed upon the pooled 
liquid within the holding vessels 64. If a positive result 
is produced, the liquid remaining within wells 52 may be 
further analyzed to evaluate the compound as previous- 
ly described. In this manner, a high throughput system 
is provided since the compound from multiple beads 
may be evaluated in a single step. Further, since a por- 
tion of the liquid medium is maintained within wells 52, 
additional assays may be performed without having to 
separately release additional compounds from the 
beads. 

[0101] Top plate 48 may alternatively be employed 
with bottom plates having holding vessels with a variety 
of configurations. One such bottom plate 68 is illustrated 
in Fig. 10. Top plate 48 includes wells which may be re- 
moved from plate 48 to facilitate handling and testing. 
The V-shape in the bottom of holding vessel 70 is ad- 
vantageous for retrieving all of the liquid. 

B Construction of Pierced Multiwell Plates 

[01 02] Referring now to Fig. 1 1 , an exemplary system 
80 and process for rapidly and inexpensively construct- 
ing a multi-well plate having capillary holes therein (such 
as with wells 16 and holes 34) will be described. System 
80 comprises a rack 82 which holds a plurality of test 
tubes 84. Rack 82 may be constructed from, for exam- 
ple, an insert from a box of microliter pipette tips. Tubes 
84 may be any size of commercially available test tube, 
such as, for example, 0.5 ml polypropylene test tubes. 
Tubes 84 are placed into rack 82 as shown and a sheet 
of plastic 86 is placed on top of tubes 84. Sheet 86 is 
then softened with heat and a commercially available 
vacuum mold (not shown) is employed to draw sheet 86 
into the mold. 

[01 03] Holes may be formed in each well by punching, 
such as with a 30 gauge needle, by securing an upward- 
ly pointing needle within ach tube 84 before the vacu- 
um is drawn, or the like. Such a procedure relatively 



quickly produces a multi-well plate with capillary holes 
without the need for employing an expensiv injection 
mold. Further, since raw materials are cheaper, being 
only a sheet of plastic, the cost per plate is also reduced. 
Of course, the above-described method may b used 
with a standard commercial molding/ process, by includ- 
ing needles in the mold for a multiwell plate. 
[0104] Holes may also be formed in custom-made pr 
commercially-available multiwell plates, e.g., 96-well 
plates, (obtained from e.g., Polyfiltronics (Rockland, 
MA), Corning Costar (Oneonta, New York), Nalge Nunc 
International (Naperville, IL), and the like) by piercing 
the wells of such plates with a suitable needle. The nee- 
dle is preferably fixed into a chuck such that only the tip 
(e.g., 0.5-5 mm) of the needle protrudes from the chuck. 
This facilitates the punching of similar or identical holes 
in a series of wells, by inserting the needle into a wall or 
bottom of a well until the chuck hits the wall or bottom 
of the well. The wells are preferably punched from the 
bottom of the plate, so that the dimensions of the holes 
at the inside of the wells can be better controlled/Fur- 
ther, punching from the bottom of the plates into the in- 
side of the wells often results in small burrs surrounding 
the hole inside the well. Such burrs are advantageous 
because they help prevent spherical articles such as 
beads from clogging the capillary holes. 
[0105] Exemplary non-circular holes may be formed 
using a needle (e.g., an ordinary sewing needle) that 
has been ground to have 3 or more facets along its shaft 
at its tip. Needles having a triangular cross-section are 
straight-forward to produce by grinding a round needle 
along 3 facets. Needles ground in this manner may be 
obtained, for example, from Step Tools Unlimited, Inc. 
(Santa Clara, CA). Non-circular holes may also be 
formed as slits. For example, an exemplary slit may be 
formed by piercing the bottom of a well with a razor 
blade, scalpel blade or other fine cutting edge. 
[0106] Another method of forming non-circular capil- 
lary holes is by inducing cracks in the wells of the plate, 
in predetermined regions (e.g., in the bottom end), fol- 
lowing the molding process. For example, the plates 
could be molded to have bottoms tapering to a rounded 
apex, as shown in Figs. 8A and 8B, with the rounded 
apex being slightly thinner than the remainder of the 
plate. Upon being subject to a stress, e.g., rapid cooling, 
the rounded apex would crack, producing the requisite 
capillary holes. 

[0107] The invention has now been described in de- 
tail. However, it will be appreciated that certain changes 
and modifications may be made. Therefore, the scope 
and content of this invention are not limited by the fore- 
going description. Rather, the scope and content are to 
be defined by the following claims. 



Claims 

1 . A multiwell plate for handling articles suspended in 
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a liquid, comprising: 

a plurality of wells, with each well having a bot- 
tom end; and 

a capillary hole having a non-circular profile in s 
each of at least some wells of said plurality, the 
capillary hole being adapted to (i) retain articles 
in a well having said hole,, and (ii) retain liquid 
in said well while said liquid is not subjected to 
extrinsic forces. 10 

2. A plate as claimed in claim 1 , wherein the capillary 
hole is disposed in the bottom end of said well. 

3. A plate as claimed in claim 1 or claim 2, wherein the 15 
bottom end is tapered to an apex. 

4. A plate as claimed in claim 1 , wherein the capillary 
hole is disposed in a side of the well. 

20 

i 

5. A plate claimed as in any preceding claim, wherein 
the capillary hole has a triangular profile. 

6. A plate as claimed in any preceding claim, wherein 
said well includes only a single hole. 25 

7. A plate as claimed in any preceding claim, wherein 
the capillary hole has a limiting dimension that is 
between about 5jim and about 500nm. 

30 

8. A plate as claimed in any preceding claim, wherein 
the capillary hole has a limiting dimension that is 
between about 10jim and 300jim. 

9. A plate as claimed in any preceding claim, wherein 35 
liquid is retained in said well, in absence of extrinsic 
forces, by capillary forces. 

10. A plate as claimed in any preceding claim, wherein 

the hole is biased closed in absence of extrinsic *o 
forces. 

11. A plate as claimed in any preceding claim, wherein 
the plate contains 96 wells. 

45 

12. A plate as claimed in any preceding claim, wherein 
the plate contains 864 wells. 

13. A system for handling articles, the system compris- 
ing: 50 

a multiwell plate of any of claims 1-12; and 
a bottom plate having a plurality of holding ves- 
sels; 

55 

wherein th number of wells equals or exceeds th 
number of holding vessels such that when the mul- 
tiwell plate is positioned abov the bottom plate, 



each well is aligned with at least one holding vessel, 
wherein a fluid from wells having said capillary hole 
may be transferred into a corresponding holding 
vessel by application of an extrinsic force. 

14. A system as claimed in claim 13, wherein th ex- 
trinsic fore is provided by centrifuging the plates. 

15. A system as claimed in claim 13, wherein the ex- 
trinsic force is provided by application of a vacuum 
under the multiwell plate. 

16. A system as claimed in claim 13, wherein the ex- 
trinsic force is provided by a piece of an absorbent 
material, placed against the bottom ends of said 
wells. 

17. A system as claimed in any of claims 13 to 16, 
wherein each well is aligned with a separate holding 
vessel. 

18. A system as claimed in any of claims 13 to 16, 
wherein multiple wells are aligned with a single 
holding vessel. 

19. A method for identifying compounds comprising: 

providing a multiwell plate of any of claims 1 -1 2; 
providing a bottom plate having a plurality of 
holding vessels; 

introducing at least one article into at lease 
some of the wells, with the article having a com- 
pound included thereon; 
releasing the compound from each of the arti- 
cles; transferring at least a portion of the re- 
leased compounds through the capillary holes 
and into at least one of the holding vessels of 
the bottom plate; and 

performing assays on the compounds trans- 
ferred from the wells to assess activity of the 
compounds. 

20. A method as claimed in claim 1 9, wherein the article 
is a solid support useful for performing solid-phase 
chemical or oligomer synthesis. 

21 . A method as claimed in claim 1 9 or claim 20, where- 
in only a portion of the released compound is trans- 
ferred into a holding vessel. 

22. A method as claimed in any of claims 19 to 21, 
wherein the assays are performed in the holding 
vessels. 

23. A method as claimed in any of claims 19 to 22, 
wherein said transferring the released compounds 
through the capillary holes includes centrifuging th 
plates. 
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24. A fluid transfer system comprising: 

a donor member having a plurality of separate 
regions, with at least some of the regions con- 
taining at least one chemical composition, 
wherein the chemical composition at each re- 
gion is distinct from any other chemical compo- 
sition in the donor member; 
an acceptor member having a plurality of de- 
fined locations which are each adapted to re- 
' ceive a liquid medium; 
a transfer mechanism incorporating a capillary 
hole with a non-circular profile which directly 
and systematically transfers at least some of 
the chemical compositions from the donor 
' member regions 1 to at least some of the accep- 
tor member locations such that the locale of 
each transferred chemical composition within 
the acceptor member is known; and 
wherein the acceptor member locations each 
have a volume that is less than about 500jil. 

25. A system as claimed in claim 24, wherein at least 
some of the regions contain at least one solid sup- 
port having at least one of the chemical composi- 
tions thereon, and wherein the transfer mechanism 
transfers the chemical compositions from the donor 
member regions to the acceptor member locations 
after the release of the chemical compositions from 
the solid supports and while the solid supports re- 
main within the donor member regions. 

26. A system as claimed in claim 24 or claim 25, where- 
in the chemical compositions are included within a 
liquid medium when transferred, and wherein the 
transfer mechanism comprises a valve that is dis- 
posed within each region. 

27. A system as claimed in any of claims 24 to 26, 
wherein: 

said donor member is a multiwell plate; 
said plurality of separate regions is a plurality 
of wells with each well having a bottom end; 
said transfer mechanism is in at least some of 
the wells, the capillary hole being adapted to (i) 
retain a solid support in a well having said hole, 
and (ii) retain liquid in said well by capillary forc- 
es while said liquid is not subjected to extrinsic 
forces; and 

said acceptor member is a bottom plate having 
a plurality of holding vessels, wherein the 
number of wells equals or exceeds the number 
of holding vessels such that when the multiwell 
plate is positioned above the bottom plate, each 
well is aligned with at least one holding vessel, 
wherein a fluid from wells having said capillary 
hole may be transferred into a corresponding 



holding vessel by application of an xtrinsic 
force. 

28.. A system as claimed in any of claims 24 to 27, 
5 wherein the donor member, the transfer mechanism 
and the acceptor member ar isolated from the out- 
side environment. 

29. A system claimed in any of claims 24 to 28, wherein 
w the acceptor member includes at least four loca- 
tions per square centimeter. 

30. A system as claimed in any of claims 24 to 29, 
wherein the donor member regions each have a vol- 
ts ume that is less than about 500^1. 

31 . A method for combining distinct chemical composi- 
tions with reagents comprising: 

i 

20 providing a plurality of solid supports having the 

chemical compositions thereon; 
organizing the solid supports having the chem- 
ical compositions thereon into separate regions 
of a donor member so that each region includes 

25 a distinct chemical composition; 

releasing at least some of the chemical compo- 
sitions from their solid supports while within the 
donor member regions; 
providing a transfer mechanism incorporating 

30 a capillary hole with a non-circular profile; 

systematically transferring at least some of the 
released chemical compositions via the trans- 
fer mechanism to individual locations within an 
acceptor member such that the locale of each 

35 transferred chemical composition within the ac- 

ceptor member is known, and wherein the indi- 
vidual locations define a volume that is less 
than about 500jil; and 

introducing a reagent to each location having 
40 one of the chemical compositions. 

32. A method as in claim 31, further comprising main- 
taining the solid supports within the donor member 
regions while transferring the released chemical 

45 compositions to the acceptor member locations. 

33. A method as claimed in claim 31 or claim 32, where- 
in the chemical compositions are released into a liq- 
uid medium prior to transferring the chemical corn- 
so positions to the acceptor member locations. 

34. A method as in any of claims 31 to 33, wherein the 
donor member regions and the acceptor member 
regions are organized into two dimensional arrays. 

55 
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Pat ntanspruche 

1. Eine Mehrfachvertiefungs-Platte zur Handhabung 
von Gegenstand n, die in einer Flussigkeit suspen- 
diert sind, umfassend: ■ 5 

eine Vielzahl von Vertiefungen, wobei jede Ver- 
tiefung ein Bodenende aufweist; und 
ein Kapillarioch mit einem nicht-kreisfdrmigen 
Profil in jeder von mindestens einigen Vertie- 10 
fungen der Vielzahl von Vertiefungen, wobei 
das Kapillarioch angepasst ist, urn (i) Gegen- 
stande in einer Vertiefung, die das Loch auf- 
weist, zuruckzuhalten, und (ii) Flussigkeit in der 
Vertiefung zuruckzuhalten, wahrend die Flus- 15 
sigkeit keinen von auBen einwirkenden Kraften 
ausgesetzt ist. 

2. Platte nach Anspruch 1 , wobei das Kapillarioch in 
dem Bodenende der Vertiefung angeordnet ist. 20 

3. Platte nach Anspruch 1 Oder 2, wobei sich das Bo- 
denende kegelformig zu einer Spitze verjungt. 

4. Platte nach Anspruch 1, wobei das Kapillarioch in 25 
einer Seite der Vertiefung angeordnet ist. 

5. Platte nach einem der vorstehenden Anspruche, 
wobei das Kapillarioch ein Drejecksprofil aufweist. 

30 

6. Platte nach einem der vorstehenden Anspruche, 
wobei die Vertiefung nur ein einzelnes Loch um- 
fasst. 

7. Platte nach einem der vorstehenden Anspruche, 35 
wobei das Kapillarioch eine begrenzende Abmes- 
sung aufweist, die zwischen etwa 5 urn und etwa 
500 jim liegt. 

8. Platte nach einem der vorstehenden Anspruche, *o 
wobei das Kapillarioch eine begrenzende Abmes- 
sung aufweist, die zwischen etwa 10 jim und etwa 
300 urn liegt. 

9. Platte nach einem der vorstehenden Anspruche, 45 
wobei die Flussigkeit in Abwesenheit von Kraften, 

die von auBen einwirken, durch Kapillarkrafte in der 
Vertiefung zuruckgehalten wird. • 

10. Platte nach einem der vorstehenden Anspruche, so 
wobei das Loch in Abwesenheit von Kraften, die 
von auBen einwirken, geschlossen gehalten wird. 

11. Platte nach einem der vorstehenden Anspruche, 
wobei die Platte 96 Vertiefungen enthalt. 55 

12. Platte nach einem der vorstehenden Anspruche, 
wobei die Platte 864 Vertiefungen enthalt. 
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13. Ein System zur Handhabung von Gegenstanden, 
wobei das System umfasst: 

eine Mehrfachvertiefungs-Piatt nach einem 
der Anspruche 1 bis 12; und 
eine Bodenplatte mit einer Vielzahl von Halte- 
gefaBen; ■ 

wobei die Anzahl der Vertiefungen gleich oder gro- 
Ber ist als die Anzahl der HaltegefaBe, derart, dass 
dann, wenn die Mehrfachvertiefungs-Platte ober- 
halb der Bodenplatte angeordnet ist, jede Vertie- 
fung mit mindestens einem HaltegefaB ausgerich- 
tet ist, wobei ein Fluid von Vertiefungen, die das Ka- 
pillarlodp aufweisen, durch Anwenden einer von au- 
Ben einwirkenden Kraft in ein entsprechendes Hal- 
tegefaB Oberfuhrt werden kann. 

14. System nach Anspruch 13, wobei die von auBen 
einwirkende Kraft durch Zentrifugieren der Platten 
bereitgestellt wird. 

15. System nach Anspruch 13, wobei die von auBen 
einwirkende Kraft durch Anlegen eines verminder- 
ten Drucks unter der Mehrfachvertiefungs-Platte 
bereitgestellt wird. 

16. System nach Anspruch 13, wobei die von auBen 
einwirkende Kraft durch ein Stuck eines absorbie- 
renden Materials bereitgestellt wird, das gegen die 
Bodenenden der Vertiefungen angeordnet ist. 

1 7. System nach einem der Anspruche 1 3 bis 1 6, wobei 
jede Vertiefung mit einem separaten HaltegefaB 
ausgerichtet ist. 

1 8. System nach einem der Anspruche 1 3 bis 1 6, wobei 
mehrere Vertiefungen mit einem einzelnen Halte- 
gefaB ausgerichtet sind. 

19. Ein Verfahren zur Identifizierung von Verbindun- 
gen, umfassend: 

Bereitstellen einer Mehrfachvertiefungs-Platte 
nach einem der Anspruche 1 bis 12; 
Bereitstellen einer Bodenplatte mit einer Viel- 
zahl von HaltegefaBen; 
Einfuhren mindestens eines Gegenstands in 
mindestens einige der Vertiefungen, wobei der 
Gegenstand eine Verbindung darauf umfasst; 
Freisetzen der Verbindung von jedem der Ge- 
genstande; 

Uberfuhren mindestens eines Teils der freige- 
setzten Verbindungen durch die Kapillariocher 
und in mindestens eines der HaltegefaBe der 
Bodenplatte; und 

Durchfuhren von T sts mit den von Vertiefun- 
gen uberfuhrten V rbindungen, urn die Wirk- 
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, samkeit der Verbindungen zu bewerten. 

20. Verfahren nach Anspruch 19, wobei der Gegen- 
stand ein Tragermaterial ist, das zur Durchfuhrung 

1 einer chemischen Festphasensynthese Oder einer 5 
Oligomer-Festphasensynthese geeignet ist. 

21 . Verfahren nach Anspruch 1 9 Oder 20, wobei nur ein 
Teil der freigesetzten Verbindung in ein HaltegefaB 
uberfuhrt wird. 10 

i 

22. Verfahren nach einem derAnspruche 19 bis21 , wo- 
bei die Tests in den HaltegefaBen durchgef uhrt wer- 
den. 

15 

23. Verfahren nach einem derAnspruche 19 bis 22, wo- 
bei die Oberfuhrung der freigesetzten Verbindun- 
gen durch die Kapillarlocher das Zentrifugieren der 
Platten umfasst. 

20 

24. Ein Fluiduberfuhrungssystem, umfassend: 

ein Donorelement mit einer Vielzahl von ge- 
trennten Bereichen, wobei mindestens einige 
der Bereiche mindestens eine chemische Zu- 25 
sammensetzungen enthalten, wobei sich die * 
chemische Zusammensetzung in jedem Be- 
reich von jedweder anderen chemischen Zu- 
sammensetzung in dem Donorelement unter- 
scheidet; 30 
ein Akzeptorelement mit einer Vielzahl von de- 
finierten Stellen, die jeweils angepasst sind, urn 
ein flussiges Medium aufzunehmen; 
einen Uberfuhrungsmechanismus, der ein Ka- 
pillarloch mit einem nicht-kreisformigen Profil 35 
umfasst und der mindestens einige der chemi- 
schen Zusammensetzungen direkt und syste- 
matisch von den Bereichen des Donorele- 
ments zu mindestens einigen Stellen des Ak- 
zeptorelements uberfuhrt, derart, dass die Po- *o 
sition jeder uberfuhrten chemischen Zusam- 
mensetzung innerhalb des Akzeptorelements 
bekannt ist; und 

wobei die Stellen des Akzeptorelements je- 
weils ein Volumen aufweisen, das kleiner als et- 45 
wa 500 nl ist. 

25. System nach Anspruch 24, wobei mindestens eini- 
ge der Bereiche mindestens ein Tragermaterial ent- 
halten, das mindestens eine der chemischen Zu- so 
sammensetzungen darauf enthalt, und wobei der 
Uberfuhrungsmechanismus die chemischen Zu- 
sammensetzungen von den Bereichen des Donor- 
elements zu den Stellen des Akzeptorelements 
uberfuhrt, nachdem die chemischen Zusammen- 55 
setzungen von den Tragermaterialien freigesetzt 
worden sind und wShrend di Tragermaterialien in- 
nerhalb der Bereiche des Donorelements verblei- 



ben. 

26. System nach Anspruch 24 oder 25, wobei die ch - 
mischen Zusammensetzungen bei der Oberfuh- 
rung in einem flussigen Medium enthalten sind und 
wobei der Uberfuhrungsmechanismus ein Ventil 
umfasst, dass innerhalb eines jeden Ber ichs an- 
geordnet ist. 

27. System nach einem der Anspruche 24 bis 26, wo- 
bei: 

das Donorelement eine Mehrfachvertiefungs- 
Platte ist; 

die Vielzahl von getrennten Bereichen eine 
Vielzahl von Vertiefungen ist, wobei jede Ver- 
tiefung ein Bodenende aufweist; 
sich der Uberfuhrungsmechanismus in minde- 
stens einigen der Vertiefungen befindet, wobei 
das Kapillarloch angepasst ist, urn (i) ein Tra- 
germaterial in einer Vertiefung, die das Loch 
aufweist, zuruckzuhalten, und (ii) Flussigkeit in 
der Vertiefung zuruckzuhalten, wahrend die 
Flussigkeit keinen von auBen einwirkenden 
Kraften ausgesetzt ist; und 
das Akzeptorelement eine Bodenplatte mit ei- 
ner Vielzahl von HaltegefaBen ist, wobei die 
Anzahl der Vertiefungen gleich oder groBer ist 
als die Anzahl der HaltegefaBe, derart, dass 
dann, wenn die Mehrfachvertiefungs-Platte 
oberhalb der Bodenplatte angeordnet ist, jede 
Vertiefung mit mindestens einem HaltegefaB 
ausgerichtet ist, wobei ein Fluid von Vertiefun- 
gen, die das Kapillarloch aufweisen, durch An- 
wenden einer von auBen einwirkenden Kraft in 
ein entsprechendes HaltegefaB uberfuhrt wer- 
den kann. 

28. System nach einem der Anspruche 24 bis 27, wobei 
das Donorelement, der Uberfuhrungsmechanis- 
mus und das Akzeptorelement von der auBeren 
Umgebung isoliert sind. 

29. System nach einem der Anspruche 24 bis 28, wobei 
das Akzeptorelement mindestens vier Stellen pro 
Quadratzentimeter umfasst. 

30. System nach einem derAnspruche 24 bis 29, wobei 
die Bereiche des Donorelements jeweils ein Volu- 
men von weniger als etwa 500 aufweisen. 

31. Ein Verfahren zum Kombinieren unterschiedlicher 
chemischer Zusammensetzungen mit Reagenzien, 
umfassend: 

Bereitstellen einer Vielzahl von Tr§germat ria- 
lien, welche di chemischen Zusamm nset- 
zungen darauf aufweisen; 
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Anordnen der Tragermaterialien, welche die 
chemischen Zusammensetzungen darauf auf- 
weisen, in getrennte Bereiche eines Donorele- 
ments, so dass jeder Bereich eine unterschied- 
liche chemische Zusammensetzung umfasst; 
Freisetzen von mindestens einigen der chemi- 
schen Zusammensetzungen von ihren Trager- 
materialien, wahrend sich.diese innerhalb der 
Bereiche des Donorelements befinden; 
Bereitstellen eines Uberfuhrungsmechanis- 
mus, der ein Kapillarioch mit einem nicht-kreis- 
formigen Profil umfasst; 
systematisches Uberfuhren von mindestens ei- 
nigen der freigesetzten chemischen Zusam- 
mensetzungen uber den Uberfuhrungsmecha- 
nismus zu einzelnen Steilen innerhalb eines 
Akzeptorelements, derart, dass die Position je- 
der uberfuhrten .chemischen Zusammenset- 
zung innerhalb des Akzeptorelements bekannt 
ist und wobei die einzelnen Steilen jeweils ein 
Volumen definieren, das kleiner als etwa 500 nl 
ist; und 

Einfuhren eines Reagenz an jeder Stelle, die 
eine der chemischen Zusammensetzungen 
aufweist. 

32. Verfahren nach Anspruch 31 , ferner umfassend das 
Halten der Tragermaterialien innerhalb der Berei- 
che des Donorelements, wahrend die freigesetzten 
chemischen Zusammensetzungen zu den Steilen 
des Akzeptorelements uberfuhrt werden. 

33. Verfahren nach Anspruch 31 Oder 32, wobei die 
chemischen Zusammensetzungen vor ihrer Uber- 
fuhrung zu den Steilen des Akzeptorelements in ein 
flussiges Medium freigesetzt werden. 

34. Verfahren nach einem der Anspruche 31 bis 33, wo- 
bei die Bereiche des Donorelements und die Berei- 
che des Akzeptorelements in zweidimensionalen 
Gruppierungen angeordnet sind. . 



Revendications 

1. Plaque k cavites multiples pour traiter des articles 
en suspension dans un liquide, comprenant: 

une plurality de cavites, dont chacune poss&de 
une exttemite de fond; et 
un trou capiilaire poss£dant un profil non circu- 
late dans chacune d'au moins certaines cavi- 
tes de ladite plurality de cavites, le trou capii- 
laire etant adapte pour (i) retenir des articles 
dans une cavite comportant ledit trou, et (ii) re- 
tenir un liquide dans ladite cavite, alors que I - 
dit liquide n'est soumis k aucune force xtrin- 
s&que. 
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2. Plaque selon la revendication 1, dans laqu lie I 
trou capiilaire est dispose dans Textremite du fond 
de ladite cavite. 

5 3. Plaque selon la revendication 1 ou la revendication 
2, dans laquelle Pextremite de fond est retreci en 
direction d'unsommet. 

4. Plaque selon la revendication 1, dans laquelle le 
10 trou capiilaire est dispose dans un cote de la cavite. 

5. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle le trou capiilaire possfc- 
de un profil triangulaire. 

15 ( 

6. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle ladite cavite inclut uni- 
quement un seul trou. 

20 7. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle le trou capiilaire possfc- 
de une dimension limite qui est compris entre envi- 
ron 5 jim et environ 500 *im. 

25 8. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle le trou capiilaire possd- 
de-une dimension limite qui est comprise entre en- 
viron 10^met300^m. 

30 9. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle un liquide est retenu 
dans ladite cavite, en I'absence de forces extrins§- 
ques, par des forces capillaires. 

35 10. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle le trou est sollicite en 
position fermee en Pabsence de forces extrinsfc- 
ques. 

40 11. Plaque selon Tune quelconque des revendications 
precedentes, dans laquelle la plaque contient 96 
cavites. 

12. Plaque selon Tune quelconque des revendications 
45 precedentes, dans laquelle la plaque contient 864 

cavites. 

13. Systeme pour manipuler des articles, le systeme 
comprenant: 

50 

une plaque a cavites multiples selon Tune quel- 
conque des revendications 1-12; 
une plaque de base possedant une pluralite de 
cuvettes d retenue; 

55 

dans lequel I nombre de cavites est egal ou supe- 
rieur au nombr d cuvettes de retenue de sorte 
que, lorsque la plaqu a cavites multiples est mise 
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en place au-dessus de la plaque de base, chaque 
cavite est alignee avec au moins une cuvette de r - 
tenue, et dans lequel un fluide provenant de cavites 
possedant ledit trou capillaire peut etre transfere 
' dans une cuvette de retenue correspondante par 
application d'une force extrinseque. 

14. Systeme selon la revendication 13, dans lequel la 
force extrinseque est produite par centrifugation 
des plaques. 

15. Systeme selon la revendication 13, dans lequel la 
force extrinseque est produite par application d'une 
depression au-dessous de la plaque k cavites mul- 
tiples. 

• • . t 

16. Systeme selon la revendication 13, dans lequel la 
force extrinseque est fournie par un morceau de 

' materiau absorbant place contre les extremites de 
fond desdites cavites. 

17. Systeme selon Tune quelconque des revendica- 
tions 1 3 a 1 6, dans lequel chaque cavite est alignee 
avec une cuvette de retenue separee. 

18. Systeme selon Tune quelconque des revendica- 
tions 1 3 a 1 6, dans lequel les cavites multiples sont 
alignees avec une seule cuvette de retenue. 

19. Precede pour identifier des composes consistant 
en: 

prendre une plaque a cavite multiples selon 
Tune quelconque des revendications 1-12; 
prendre une plaque de base possedant une 
plurality de cuvettes de retenue; 
introduire au moins un article dans au moins 
certaines des cavites, Particle portant un com- 
pose qui est inclus en lui; 
liberer le composant a partir de chacun des ar- 
ticles; 

transferer au moins une partie des composants 
libels, par les trous capillaires pour les intro- 
duire dans au moins Tune des cuvettes de re- 
tenue de la plaque de base; et 
effectuer des essais sur les composants trans- 
feres a partir des cavites pour evaluer Pactivite 
des composes. 

20. Precede selon la revendication 19, dans lequel Par- 
ticle est un support solide utile pour ex6cuter une 
synthase chimique en phase solide ou une syntha- 
se d'oligonrtere. 

21. Proc6de selon la revendication 19 ou la revendica- 
tion 20, dans lequel seule une partie du compose 
Iib6r6 est transferee dans une cuvette de retenue. 



22. Proced6 selon Tune quelconque des revendications 
19 a 21 , dans lequel les essais sont effectues dans 
les cuvettes de retenue. 

5 23. Procede selon Tune quelconque d s revendications 
19 a 22, selon lequel ledit transfert des composes 
liberes, au moyen des trous capillaires, inclut une 
centrifugation des plaques. 

io 24. Systeme de transfert de fluide comprenant: 

un element donneur comportant une plurality 
de regions sepatees, au moins certaines des 
regions contenant au moins une composition 
15 chimique, la composition chimique dans cha- 

que region etant distincte d'une autre composi- 
tion chimique contenue dans l'6fement don- 
neur; 

un element receveur possedant une plurality 
20 d'emplacements definis, qui sont adaptes cha- 

cun pour recevoir un milieu liquide; 
un mecanisme de transfert incorporant un trou 
capillaire ayant un profil non circulaire, qui 
transfere directement et sysfematiquement au 
25 moins une partie des compositions chimiques 

depuis les regions de reiement donneur en di- 
rection d'au moins certains emplacements de 
I'eiement receveur de sorte que I'emplacement 
de chaque composition chimique transferee a 
30 I'inferieur de reiement receveur est connu; et 

dans lequel les emplacements de reiement re- 
ceveur possedent chacun un volume qui est in- 
ferieur k environ 500 

35 25. Systeme selon la revendication 24, dans lequel au 
moins certaines des regions contienhent au moins 
un support solide portant sur lui au moins Tune des 
compositions chimiques, et dans lequel le nrtecanis- 
me de transfert transfere les compositions chimi- 
40 ques depuis les regions de I'element donneur aux 
emplacements de reiement receveur apr£s libera- 
tion des compositions chimiques k partir des sup- 
ports solides et alors que les supports solides res- 
tent a I'interieur des regions de reiement donneur. < 

45 

26. Systeme selon la revendication 24 ou la revendica- 
tion 25, dans lequel les compositions chimiques 
sont incluses dans un milieu liquide lorsqu'il est 
transfere, et dans lequel le mecanisme de transfert 

so comprend une valve qui est dispos6e dans chaque 
region. 

27. Systeme selon Tune quelconqu des rev ndica- 
tions 24 k 26, dans lequel: 

55 

ledit element donneur est une plaque k cavites 
multipl s; 

ladite plurality de regions separees est une plu- 
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ralite de cavites, dont chacune possede une ex- 
tremite d fond; 

ledit mecanisme de transfert est present dans 
au moins certaines des cavites, le trou capillai- 
re etant adapt ' pour (i) retenirun support solide 
dans une cavite possSdant ledit trou, et (ii) re- 
tenir un liquide dans ladite cavite par des forces 
capillaires alors que ledit liquide n'est pas sou* 
mis k des forces extrinseques; et 
ledit Element receveur est une plaque de fond 
poss§dant une pluralite de cuvettes de retenue, 
le nombre des cavites etant 6gal ou superieur 
au nombre des cuvettes de retenue de sorte 
que, lorsque la plaque k cavites multiples est 
positionnee au-dessus de la plaque de fond, 
chaque cavite est alignSe avec au moins une 
cuvette de retenue, un fluide provenant de cu- 
vettes possedant ledit trou capillaire pouvant 
etre transfer^ dans une cuvette de retenue cor- 
respondante par application d'une force extrin- 
sfcque. 

28. Systeme selon Tune quelconque des revendica- 
tions 24 a 27, dans lequel Element formant don- 
neur, le mecanisme de transfert et lament rece- 
veur sont isoies vis-a-vis de I'environnement exte- 
rieur. 



ment receveur de sorte que I'emplacement de 
chaque composition chimique transferee dans 
I'eiement receveur est connu, et dans lequel les 
emplacements individuels dSfinissent un volu- 
5 me qui est inf6rieur a environ 500 et 

introduce un reactif en chaque emplacement 
comportant Tune des compositions chimiques. 

32. Procede selon la revendication 31 , comprenant en 
10 outre le maintien des supports solides a rintdrieur 
des regions de I'etement donneur tout en transfe- 
rant les compositions chimiques liberees en direc- 
tion des emplacements de I'eiement receveur. 

15 33. Procede,selon la revendication 31 ou la revendica- 
tion 32, selon lequel les compositions chimiques 
sont liberees dans un milieu liquide avant le trans- 
fert des compositions chimiques aux emplace- 
ments de I'eiement receveur. 



20 



34. Proced§ selon Tune quelconque des revendications 
31 k 33, dans lequel les regions de I'eiement don- 
neur et les regions de I'eiement receveur sont orga- 
nises selon deux reseaux bidimehsionnels. 
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29. Systeme selon Tune quelconque des revendica- 
tions 24 k 28, dans lequel I'eiement receveur inclut 
au moins quatre emplacements par centimetre car- 
re. 
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30. Systeme selon Tune quelconque des revendica- 
tions 24 a 29, dans lequel les regions de I'element 35 

. donneur possedent chacune un volume qui est in-, 
, ferieur a environ 500 |xl. 

31. Proced§ pour combiner des compositions chimi- 
ques distinctes k des r£actifs consistant a: 4 <>. 



prendre une plurality de supports solides por- 
tant les compositions chimiques; 
organiser les supports solides portant les com- 
positions chimiques en des regions separees 45 
d'un element donneur de telle sorte que chaque 
region inclut une composition chimique distinc- 
te; 

liberer au moins certaines des compositions 
chimiques k partir de leurs supports chimiques so 
alors qu'elles sont dans les regions de reiement 
donneur; 

prendre un mecanisme de transfert contenant 
un trou capillaire ayant un profil non circulaire; 
transfer r systematiquement au moins une 55 
partie des compositions chimiques liberees, 
par I'intermediaire du mecanisme d transfert, 
en des emplacements individuels dans un el£- 
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